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Rhodamine B (RB) & Methylene Blue (MB)
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:مصادر الشحنة في الطين

No substitution               Zn++ for Al+++

Neutral                    -1 charge



pH

- Si- OH + OH     -SiO- + H2O      ( 1)

- Al-OH + H+    Al- OH2+ ( 2)
pH
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n·H2O+cations





(SA)(CEC)
(PZC)

Rhodamine BMethylene Blue

(pH)

ΔHΔSΔG



-

Rhodamine B Methylene Blue



Methylene BlueRhodamine B

319.85 g/mol479.02 g/mol

130-135 Ao2185 Ao2

1.7x0.76x0.325 nm1.44x1.09x0.64 nm

http://www.google.com.sa/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/5/5b/Rhodamine_B.png&imgrefurl=http://commons.wikimedia.org/wiki/File:Rhodamine_B.png&usg=__J53K97ZN2UPCdMdnbI6WmyJ-zUM=&h=320&w=508&sz=21&hl=ar&start=8&um=1&itbs=1&tbnid=iqlUIYj3swHkfM:&tbnh=83&tbnw=131&prev=/images?q=molecular+structure+of+rhodamine+B&um=1&hl=ar&safe=active&sa=N&rlz=1W1WZPC_en&tbs=isch:1
http://www.google.com.sa/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/9/9f/Methylene_blue.svg/800px-Methylene_blue.svg.png&imgrefurl=http://commons.wikimedia.org/wiki/File:Methylene_blue.svg&usg=__QTN93IrnCZfVqJhT1qy_bpnLq28=&h=305&w=800&sz=13&hl=ar&start=9&um=1&itbs=1&tbnid=A15CfB5XwMuevM:&tbnh=55&tbnw=143&prev=/images?q=structure+of+methylene+blue&um=1&hl=ar&safe=active&rlz=1W1WZPC_en&tbs=isch:1




:X-ray

X-ray diffraction 

X-ray flourcense

Methylene Blue



Amonium acetate

Na-BentoniteNaCl

NaNH4Na

Zeta-Meter

pH



λmax

pHNaOH & HClpHpH-
meter



5x10-6 mol/L of Rhodamine B & 1x10-2 mol/L Methylene Blue

pH

pHpH

)V/WC(CQ eoe 



NaCl0.1-0.6 M 

NaCl

–

0.5 – 5



298-328 K



X-Ray

XRF

XRD

montmorillonite (68.74 %) , K-feldspar (15.72%) and 
Calcite (15,723%).

TiO2K2ONa2OMgOCaOFe2O3Al2O3SiO2composition

0.301.201.452.301.607.7515.0070.30wt.%

النتائج و المناقشة: الجزء الثالث 



589 m2/g

80 meq/100g
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(Methylene Blue)
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(Rhodamine B)

R
2
 = 0.9845
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(Methylene Blue)

R
2
 = 0.8618
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(Rhodamine B)

R
2
 = 0.9997
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(Methylene Blue)

R
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1.0 g bentonite , in 50 ml of 1x10-5 M NaCl.
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(Rhodamine B)

0

1

2

3

4

5

6

0 2 4 6 8 10 12

pH of bentonite suspension 

a
d

so
r
b

e
d

 a
m

o
u

n
t,

 q
tx

1
0

-7

(m
o

l/
g

)

(Methylene Blue)
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NaCl



(Rhodamine B)
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(Methylene Blue)
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(Rhodamine B)
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298 - 308 - 318 - 328 K



(Rhodamine B)
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(Methylene Blue)
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(Rhodamine B)
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(Rhodamine B)
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Ln Kd = ΔS /R − ΔH /RT

ΔG= - RT Ln Kd
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R2ΔG (kJ mol−1)ΔS ΔH Dyes

J mol−1 K−1kJ mol−1

328 K318 K308 K298 K

0.857-9.83-10.18-9.99-8.76-26.32-12.29Rhodamine B

0.9411-8.72-8.77-9.345-10.3-57.03-27.153Methylene

Blue



Methylene Blue

mol/g

20040.16×10−3Activated carbon 

20040.19×10−3Clay 

20054.50×10−5Natural zeolite

20060.06×10−3Clay (montmorillonite + 
nontronite) 

2007(1.63–2.73) ×10−4Sepiolite 

20080.31×10−3Clay (montmorillonite)

1.34×10−3Saudi Bentonite



Methylene Blue

Methylene BlueRhodamine B

Methylene Blue





Thank You


